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Abstract 
This paper discusses the result of a study on students' perceptions (pre-course and post-course) towards basic programming 
courses and the relationship between students' perception, motivation and academic achievement.  An online questionnaire was 
used to obtain feedback from 179 first year students from the Faculty of Information Science and Technology (FTSM) of 
2010/2011 session. The results showed that students reported more positive post-course perceptions than the pre-course 
perceptions andalthough the pre-course perceptions do not affect students achievement on overall, it affects their perceived 
programming skills. Students who have intrinsic motivation showed excellent performance and perceived high programming skill 
compare with other types of motivation.  
© 2011 Published by Elsevier Ltd. Selection and/or peer reviewed under responsibility of the UKM Teaching and Learning 
Congress 2011. 
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1. Introduction 
Programming is a compulsory course taken by all FTSM students in preparation for acquiring adequate skills in 
programming. There are three main programming courses that they need to undertake;  TTTK1914 Programming C 
in the first semester, TTTK1924 Program Design and Problem Solving in the second semester, and TTTK2934 
Object Oriented Programming in the third semester. Meanwhile, TTTK2043 Graphics Programming offered in the 
fourth semester and TTTK3223 Network Programming offered in the sixth semester, are compulsory only for 
students who are in the Computer Science program. 
These two courses (TTTK1914 and TTTK1924) are important to for all new students because the programming 
language used in these two courses which is C++, is used globally. Although C++ programming language is a 
complex and difficult to learn (Abelson et al., 1995), (Allison and Chuck, 1995), (Berman et al., 1994), and (Engle 
and Charles, 1995), but it is one of the most popular languages in the IT industry. Therefore, it is taught as an 
introductory language widely (McIver and Convay, 1995). 
Basic programming courses in FTSM are mainly delivered through lectures and lab exercises.  The lectures cover 
the theoretical part of the subject, while the lab exercises are designed for the practical part. Lectures are delivered 
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by lecturers in both English and Malay although the lecture notes are prepared in English. Lab sessions are on the 
other hand handled by IT teachers.  
Programming course is considered as a difficult course for most Malaysian students (Syahanim et. al, 
2009).Students are required to figure out the method to solve a problem and then translate this method into a 
programming language that they have never learned before. 
This research was conducted to determine students’ perceptions towards programming course and the 
relationship between students’ motivation and academic achievement. Students' perceptions were measured twice, 
before attending the course (pre-course), and after attending the course (post-course). 93 % of first year students  in 
the 2010/2011 session took part in this research, which means data from 179 respondents has been analyzed to 
determine whether the perception towards programming and motivation influence the students achievement and 
perceived programming skills. 
2. State of the art 
Programming courses is the least favored course by students even though it is an obligatory course in the 
faculty.This is because programming course is reported to be difficult to understand, master and score good results 
in the examination. Some researchers found that factors such as attitude (Dalgety et. al., 2003), motivation 
(Covington, 2000) and strong interest in the subject taught affect success in learning programming. 
Apart from teaching effectiveness that gives impact to student achievement, students’ perceptions are seen to 
have some relation with student achievement (Centra and Gaubatz , 2000),. 
A study found that motivation influences the attitude of a student where the motivated student will change to a 
positive attitude while the less motivated students will be transformed into a negative attitude (Berg and Anders, 
2005)  . Positive attitudes are; study hard and not give up even fail. Students are more motivated and stay motivated, 
driven by intrinsic rewards such as constructive criticism than extrinsic, such as good grades (Richard dan Edward, 
2000).  This is because the intrinsic rewards give more satisfaction than the extrinsic rewards. 
The motivation has divided into four types(Jenkins , 2001): 
• Extrinsic - the primary motivation is career / awards that will influence success. 
• Intrinsic - the primary motivation is strong interest in computing (especially programming) for his own 
satisfaction. 
• Social - the primary motivation is to fulfill other parties needed. 
• Achievement - The primary motivation is "doing best" for personal satisfaction. 
3. Methodology 
This research used an online questionnaire to obtain data from respondents. A total of 179 FTSM first year 
students in 2010/2011 session have responded to the questionnaire.  The students were informed about the 
questionnaire via e-mail and facebook, and it was made available for 5 weeks to receive responses. There are six 
parts of questions in this questionnaire: a) Information about respondents b)perceptions towards the programming c) 
lectures  and reference materials d) methods of teaching e) methods of revision and assignment  and f) perceived 
programming skills.   
This paper will discuss the results of only certain parts of the questionnaire which are related to perception, 
motivation, achievement, perceived programming skills, and variables affected by or related to these factors.  
Quantitative data obtained from this questionnaire has been analyzed using the descriptive statistics, comparative  
and relationship analysis. 
4. Results 
Analysis of the results obtained from research instruments have been analyzed in two levels. The first level is 
descriptive analysis to see the demographics of respondents and difference of mean as a whole based on the factors 
of choice upon entering university, experience in programming courses, perception, and motivation.  The second 
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Disagree' and 'Disagree' answers. Figure. 5 shows the comparison between these three categories of answers for the 
pre-course and post-course  perceptions towards the programming courses.  
More respondents were reported to have positive perception than neutral and negative perception towards the 
importance of programming courses in future working life in both pre-course and post-course. The same result is 
shown for both pre-course and post-course perception towards whether programming is an interesting subject to 
learn. However, more respondents were reported to have negative and neutral pre-course perception towards 
whether the programming course is easy to understand and score good grades.  This however changed in post-course 
perception, where the percentage of respondents who reported positive perception towards the same issues has 
increased slightly. As a whole, the percentage of respondents indicated positive perceptions of the course 
programming increased after attending the course. 
Figure 5. Pre-course and post-course students’ perceptions towards  programming course 
4.1.3 Respondents’ motivation 
There are four types of motivations which are believed to drive respondents' will while taking the course;   
intrinsic, achievement, social, and extrinsic. From the questionnaire, extrinsic motivation is found to be more 
dominant than others with 41.3% as shown in Figure. 6. 
Figure 6.Types of motivation shown by the respondent 
4.1.4 Comparative analysis and relationship 
This section discusses the results and the relationships between variables found through comparative analysis 
conducted on the data obtained. The following are questions need to be answered by the analysis: 
1. Does students' perception towards programming change after taking the programming course? 
2. Does the pre-course perception affect students' motivation? 
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3. Do the pre-course perception and motivation affect student achievement? 
4. Do the pre-course perception and motivation affect students’ skills? 
5. Do the pre-course perception and motivation influence the revision methods used? 
6. Do the pre-course perception and motivation influence the amount of time allocated to revision? 
7. Do the pre-course perception and motivation influence the lecture preparation? 
8. Do the pre-course perception and motivation influence the method of solving assignment tasks? 
The Wilcoxon Rank Test was used to investigate the differences between the pre-course and the post-course 
students' perceptions. The Kruskal-Wallis test was used to investigate the differences between the students' pre-
course perception and motivation with all the variables for the abnormal distribution data (non-parametric). The 
Correlation Test (Spearman) and Chi-Square Test were used to investigate the relationships between the students’ 
pre-course perception and motivation with all the variables for the abnormal distribution data (non-parametric). 
4.1.5 Differences  between the pre-course and post-course perceptions 
Analysis results using the Wilcoxon Rank test showed a significant difference (  p<0.005) between the students' 
pre-course and post-course perception towards the programming course, as shown in Table 3. 
Table 3. Differences of Students' Pre-course and Post-course Perceptions 
N
Mean
Rank 
Sum of 
Ranks 
T_Post-coursePerception – Negative Ranks 32a 51.61 1651.5 
T_Pre-coursePerception Positive Ranks 68b 49.98 3398.5 
 Ties 79c
 Total 179 
a. T_Post-coursePerception < T_Pre-coursePerception, 
b. T_Post-coursePerception > T_Pre-coursePerception 
c. T_Post-coursePerception = T_Pre-coursePerception 
4.1.6 Differences and the relationship of pre-course perception and motivation 
Analysis results showed no significant difference between the students' pre-course perception and motivation. 
The Mean Rank values showed no big difference between pre-course perception and students' motivation. However, 
there is quite a significant relationship ( p<0.05) between certain pre-course perception and motivation categories. 
Students who have intrinsic motivation felt that programming course is easy to understand and easy to get good 
grades.  Students who have social motivation felt that programming course is difficult to understand and difficult to 
get good grades. More than 50% of students who have intrinsic and extrinsic motivation felt that the course is 
interesting.  This is shown in Figure. 7. 
Figure 7. Percentage of significant relationship between pre-course perceptions with  motivation 
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4.1.7 Differences and relationship between the pre-course perceptions, motivation and achievement 
Analysis result showed no significant difference between the students’ pre-course perception and achievement. 
However, there are a few pre-course perception that have very significant relationships ( p<0.001) with 
achievement. Students in poor achievement category are not sure of whether the programming course is easy to 
understand and they felt that it is difficult to get good grades for the course. 
There is also a quite significant relationship (  p<0.05) between motivation and students' achievement. Students 
who have extrinsic motivation are those who are categorised in excellent and good achievement categories as shown 
in Figure. 8. 
Figure 8. Relationship between motivationand achievement 
4.1.8 Differences and relationship between the pre-course perceptionandmotivationwith perceived skill
Analysis results showeda significant relationship( p<0.005) betweenthe pre-course perceptionand perceived 
programmingskillsas showninTable4. Students whohave more positive pre-course perception felt that they have 
acquired higher level of programming skills. There is also a very significant difference ( p<0.001)between 
motivationand  perceived programming skills. Students whohaveintrinsicmotivation felt that  theyhave acquired 
higher level of programming skillsthanothertypes ofmotivation, as shown inTable5. 
Table4.Relationship betweenpre-course perception and perceived programming skill using CorrelationTest(Spearman) 
Pre-course
Perception Skills 
Pre-course
Perception 
Correlation Coefficient 1.000 .233** 
Sig. (2-tailed) - .002 
N 179 179 
Skills Correlation Coefficient .233** 1.000 
Sig. (2-tailed) .002 - 
N 179 179 
Table5.Differences ofmotivationwithskills 
Motivation N Mean Rank 
Skills 1 37 124.11 
2 35 89.73 
3 30 65.37 
4 74 79.49 
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4.1.9 Differences and relations between the pre-course perception, motivation and revision methods 
Analysis results showed no significant relationship between students' pre-course perception and the revision 
methods used. There is also quite a significant difference ( p<0.05) between motivation and revision methods used. 
Students who have intrinsic motivation are reported to do the required and recommended assignments by lecturers 
more often than students with other types of motivation. 
Table6. Differences between motivationandrevisionmethods used 
Motivation N 
Mean
Rank
Revision
Methods
1 37 101.72 
2 35 70.34 
3 30 96.08 
4 74 87.41 
4.1.10 Differences and relations between the pre-course perception and motivation with total time allocated for  
revision
Analysis results showed no significant difference between the pre-course perception and time allocated for doing 
revisions, as well as between motivation and time allocated for revision. 
4.1.11 Differences and relationship between the pre-course perception and motivation with lecture preparation 
Analysis results showed no significant relationship between the students’ pre-course perceptions and the lecture 
preparation, as well as between motivation and lecture preparation. 
4.1.12 Differences and relationship between the pre-course perceptions and motivation with assignment solving 
method 
Results of analysis showed no significant relationship between the students’ pre-course perception and  
assignment solving methods.  However, there is a significant relationship ( p<0.005) between motivation and  
assignment solving methods.  Students who have intrinsic motivation are reported to solve their assignments on their 
own more often than students with other types of motivation, as shown in Figure. 9. 
Figure 9. Relationship between intrinsic motivationwith solving assignments on their own 
5 Discussion and future work  
From the analysis results, it was found that students' perception changed after attending the programming 
courses. More students have positive perception at the end of the programming courses compared to the beginning 
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found that pre-course perception and motivation are interrelated. Students who have intrinsic motivation reported 
more positive pre-course perception than other types of motivation. Although the students’ pre-course perception do 
not fully influence the achievement, but to some extent it affects the programming skill they perceived to have 
acquired. Meanwhile, students' motivation is found to be connected with achievement and skill. Students who have 
intrinsic motivation acquired excellence grades and perceived high programming skills, and students who have 
intrinsic motivation are reported to do revision on their own more often than students with other types of motivation. 
Students' pre-course perception and motivation  however, do not affect the amount of time allocated for revision and 
lecture preparation. There are a number of possible reasons to the limited time spent or allocated by students.  One 
of them is due to the time constraints imposed on students enrolled for the program.  Another reason is students' 
ineffective time management.  This issue however need to be investigated further. 
Below are some recommendations for future work: 
• More accurate data collection by giving two separate set of questionnaires for pre-course perception and post-
course perception. 
• Further investigation into other possible factors that contribute to students achievement such as personality, 
learning style, educational background, and other related skills. 
• Investigation into the teaching and learning methods used to deliver the course contents. 
6. Conclusion 
Students who have positive pre-course perception towards the programming course and driven by extrinsic 
motivation are more likely to achieve good grades and programming skills. Students driven by intrinsic motivation 
are more likely to show positive behaviour and attitudes to achieve excellent results compared to the other types of 
motivation. 
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